Biosynthesis and differential processing of two pools of amyloid-beta precursor protein in a physiologically inducible neuroendocrine cell.
The amyloid-beta precursor protein (APP) is linked to Alzheimer's disease through its pathological proteolytic processing in the secretory pathway. Nevertheless, surprisingly little is known about the biosynthesis of endogenous APP. We therefore decided to investigate the intracellular fate of newly synthesized APP in a physiologically inducible neuroendocrine cell, the Xenopus intermediate pituitary melanotrope cell. We found that the level of both APP mRNA and protein was about threefold induced in the activated cells of black-adapted animals. Intriguingly, two pools of APP were found, only one of which was up-regulated. This induced pool became readily N- and subsequently O-glycosylated and was eventually proteolytically processed by an alpha-secretase-like cleavage event resulting in a secreted N-terminal and a cell-associated C-terminal APP fragment. Conversely, only the other (non-induced, non-glycosylated and uncleaved) pool became phosphorylated. Thus, we report on the biosynthesis of APP in a physiological context and illuminate the occurrence of two pools of APP, one of which is linked to neuroendocrine cell activation.